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The "capillary pulse" has been of interest to clinicians ever since
Quincke 1 first called attention to it in 1868. Nothing, however, has
been added to his original description of the condition, nor to his
discussion of the probable mechanism by which it is brought about.
Two observers before Quincke noted the phenomenon in isolated cases,
but failed to appreciate the frequency of its occurrence or its signifi-
cance. Lebert2 cites the case of a patient with an aortic aneurysm who
exhibited systolic flushing and diastolic paling of the cheeks. Ascher-
son3 observed a child 7 years of age with varicella following scarlatina,
in whom the papules and the bases of the vesicles reddened in diastole
and paled in systole. This was very evident for four days, but after
that it was only demonstrable when the skin about the lesion was

stretched. Both authors attributed the phenomenon to a pulsation of
the capillaries. It was Quincke, however, who observed the flushing and
paling of the tissues under the finger nail not only in aortic insufficiency,
but in a variety of other conditions. In patients with incompetent
aortic valves it is most manifest, but it can be observed in many normal
individuals. Quincke calls to mind that ordinarily, because of the
elasticity of the arteries, the blood flows through the capillaries in a

continuous stream ; but that with venous obstruction, or with a

marked lowering of the blood pressure associated with a slow pulse
rate, the capillary flow may become pulsatile. A marked relaxation
of the arterial wall may have the same effect. Thus Claude Bernard
explained the pulsation of the capillaries and veins of the submaxillary
gland which he observed on stimulation of the chorda tympani. In a

later paper Quincke 4 emphasizes that a great difference between the
systolic and diastolic pressures is essential for the visualization of the
capillary pulse. He observed the phenomenon in anemic individuals,
and in those with low blood pressure, an overactive heart, and a pulse
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of the collapsing type, as well as in those with a leaking aortic valve.
In his first paper Quincke described the pulsation under the finger nail,
both with and without the application of gentle pressure. Subsequently,
however, he noted it on the mucous membrane of the lip, when com¬

pressed with a glass slide, and on the skin of the forehead after it
had been rubbed with a blunt object. When a patient exhibiting this
phenomenon presents a skin lesion, such as erisypelas or urticaria, the
pulsation becomes very evident.

Quincke's observations and conclusions have been generally con¬

firmed and accepted, and we find in most textbooks of medicine, as

well as of physiology, a presentation of the views first set forth by
him fifty-three years ago. Lombard5 in 1912 described a method by
which the human capillaries can be studied directly under the'micro¬
scope, but in the United States little use has been made of his observa¬
tions, save by Danzer and Hooker,6 who devised a method of measuring
the capillary pressure, based on this principle: If a drop of glycerin
or castor oil be applied to the skin at the base of the finger nail, and
this area be then studied through the microscope under direct illumi¬
nation, with a magnification of from 40 to 80 diameters, the capillary
loops are beautifully visualized. Not only can the architecture of the
capillary bed be studied, but the blood flow can be observed almost as
well as in the classical demonstration of the capillary circulation in
the web of the frog's foot. For details of technic, Danzer and Hooker's
article, as well as of Weiss' 7 studies should be consulted.

t
While engaged in a study of the capillary morphology and blood

pressure in a series of many different types of cases, I had the oppor¬
tunity to observe the capillaries in eleven patients who exhibited a well

 

marked clinical capillary pulsation under the finger nail. The capillaries
in these cases were studied most assiduously under all kinds of con¬

ditions, and in no instance was a pulsatory stream of the blood in the
capillaries seen.

Method.—A description of the method employed will be in pkice
A drop of clear castor oil is placed on the dorsum of a finger just
below the nail bed, and the finger is then placed on the finger rest of
Danzer and Hooker's microcapillary tonometer, which stands on the
stage of the microscope at heart level. Light is thrown on the area
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to be observed by an electric bulb whose rays are focused by a con¬

denser. A magnification of eighty diameters is employed. The capil¬
laries are thus clearly brought into view and can be studied at leisure.
Patients with a clinical capillary pulse are, however, difficult to study,
because the finger moves with each pulse beat and the capillaries are

thus thrown out of focus. This results in a very deceptive microscopic
picture, for the finger movements rhythmically alter the focus of the
microscopic field under observation. Thus with each pulse beat the
capillaries become indistinct and may even disappear from view, to
reappear immediately thereafter with their original clearness. This
movement in and out of the focal field can readily be mistaken for a

pulsation of the capillaries themselves. However, a close study, which,
to be sure, is somewhat trying on the eyes, will convince the observer
that the blood stream through the capillaries is at all times continuous
and never pulsatile.

When the capillary blood stream is studied in this manner, it will
be found that in most instances the flow is so rapid and steady that it
can hardly be visualized. Each capillary is of a constant and uniform
caliber. However, in individual capillaries the flow may be slow and
almost halted at times but soon resumes its rapid streaming. Some
individuals have a slower flow than others, and some a more rapid flow.
With hypertension the velocity of the capillary blood appears to be
increased ; in arteriosclerosis it is decreased. But in spite of these
individual variations, a capillary pulse was never observed. There was

no intermittency of the circulation in the capillaries, nor was there any
systolic lateral displacement of the capillaries.

Because of the fact that clinically the "capillary pulse" is usually
observed best under slight pressure of the tissues, such pressure was

exerted on the area studied by means of the Danzer-Hooker instru¬
ment. The pressure was elevated until the flow through the capillaries
ceased, and was then gradually released to zero. At no pressure, not
even with the first reappearance of the flow, was there the slightest
departure from the normal continuous stream of blood. Both Weiss 7

and Jürgensen 8 have described pulsation of the capillaries observed
through the microscope, but I am compelled to disagree with their
findings. It is probable that the pulsation of the finger, discussed
above, led them astray. I have seen this simulated capillary pulsation
when the capillary flow was at a standstill because of the high pressure
in the air chamber of.the tonometer. Such an observation allows of
no two interpretations and shows clearly with what care the studies
must be made to avoid error.
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The accompanying table gives a brief summary of the cases studied,
together with the capillary pressure found in each instance. For
reasons which will be detailed in a subsequent article, I have not aver¬

aged the pressures read in the different capillaries as advocated by
Danzer and Hooker, but prefer to record them as individual readings.
It seems quite certain that the variations of pressure observed in the
same individual are of significance, and are not due to inaccuracy of
measurement.

Patients Exhibiting Clinical Capillary Pulse but no Microscopic
Pulsatory Capillary Flow

Oase Age Sex- Diagnosis
Blood
Pres¬
sure

Capillary Room Appearance oi
Pressure, ! Temp., : CapillariesMm. Hg ! P.

23

Male Aortic insufficiency,
rheumatic

Male Aortic insufficiency,
rheumatic

Male Aortic insufficiency,
rheumatic

Female

Male

Aortic insufficiency,
rheumatic

Aortic insufficiency,
mitral stenosis,

rheumatic

Male Aortic insufficiency,
rheumatic

Male Aortic insufficiency,
mitral stenosis,

rheumatic
Male | Hypertension right

hemiplegia

Male Hypertension

Female

Hypertension

Hypertension,
diabetes

140/ 50

115/ 60

140/ 50

190/ 0

150/ 20

110/ 40

100/ 40

180/ 60

205/110

145/ 75

210/ 85

10
10

20 20
18 25
22 23
26 15

20 18.5
10 13.5
17 10
11 8

17
17

17.5

' 7 12
12 7
10 16.5

10 16
9 10.5

25 24
21 25
27 21
20

17 31.5
12 19.5
23 22.5
18 18
17 26.5
34 38
29 28

25 20
27 33
18 14
30 31

26 13
27 15
22 21
35 23
10 11.5
17 14.5

Arrangement regular,
some looped; sub-
papillary plexus visi¬
ble

Capillaries long, fen-
loops

65 Capillaries numerous,
many rows, few tor¬
tuous; subpapillary
plexus visible

Capillaries numerous,
not tortuous; sub-
papillary plexus visi¬
ble

70 Capillaries very long
and numerous

70 I Capillaries very con¬
voluted and ¡rreg-
ular

70 ! Capillaries normal

Capillaries long, con¬
voluted; extensive
subpapillary plexus

Capillaries long,
many convoluted;
some giant capil¬
laries

Capillaries very con¬
voluted; several
rows; flow rapid

Longer and more tor¬
tuous than normal;
subpapillary plexus
prominent
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Since, according to these observations the current views on the
nature of the "capillary pulse" are erroneous, we must seek a new

explanation of the phenomenon. At first thought it would seem that if
the capillaries are not concerned in the production of this pulsation,,
it must be the minute arterioles in the subpapillary plexus of the skin
which bring it about. This may be so in many instances, but Quincke's
observations on the centripetal venous pulse, published in the same

articles as those on the capillary pulse, suggest another possible inter¬
pretation. In some patients who exhibited clinical capillary pulsation
he noted a post systolic centripetal pulsation of the veins on the dorsum
of the hand. He believed it to be due to the propagation of the arterial
pulse wave through the capillaries to the veins. In his second paper,
however, he states that the capillary pulse is uncommonly found asso¬

ciated with the venous pulse. It is not quite clear how this comes

about. Jürgensen8 offers a possible explanation. He reviews the
work of Hoyer," Grosser10 and Schumacher,11 who demonstrated
direct anastomoses between the arterioles and ventiles in the sub-
papillary plexuses, to explain some of the phenomena which he has.
observed in his studies of the capillaries. It is possible that the venous

pulse, when it occurs, is caused by the transmission of the pulse wave

through these subpapillary anastomoses, and that the clinical capillary
pulse may be due to a pulsation of the subpapillary venules as well as

arterioles. Additional evidence that the capillaries are not necessarily
associated with the color of the skin is found in Weiss'12 observation
that on the skin of the cheek the capillaries are relatively scanty while
the subpapillary venous plexuses are especially well developed, thus
playing a dominant part in the production of the color of the skin of
the cheek.

CONCLUSIONS

The so-called "capillary pulse" is not a manifestation of a pulsation
of the capillaries, but is due to an exaggerated pulsation of the
arterioles and possibly of the venules of the subpapillary plexus of
the skin. In view of this fact it would be well to discard the term
"capillary pulsation" and to speak of the systolic flushing of the skin.
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